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Abstract. For seniors who require continuous care and do not have the 
resources to have an assistant continuously, have a low cost system that 
monitors their environment allows them to have independence, while moving in 
a secure environment. In addition, accessing to basic services through a 
platform accessible to all people, including TV, facilitates their integration into 
the online society. 
Keywords: Context aware system, multi-agent system, Wireless sensor 
networks. 
1 Introduction 
Today, access to information and numerous services is clearly geared to the network. 
Thanks to cheaper mobile devices, as well as connections to the Internet and social 
networks we live interconnected almost 24 hours. However, despite the popularity of 
touchscreens, smartphones, tablets, etc., communication interfaces with electronic 
devices remain relatively traditional, as they are geared mostly to young or adult 
audience accustomed to working with them, leaving outside this range a large sector, 
such as the elderly. In a society that lives permanently connected, older people who 
cannot fully care for themselves need personal assistance or admission to a residence, 
situations that cannot always afford. The availability of a system that would allow 
them to get in touch with the outside world in a simple way from home [4] facilitate 
the independence of this sector of society, he could feel more useful, while they 
would be remotely monitored by experts and can be addressed quickly if necessary.  
In this paper a system that is able to monitor a house and manage communication 
through television, as input interface using the four colors that the remote control is 
presented. By installing non-intrusive sensors and a low cost unit, a control of the 
areas in which the person is moving is maintained as well as possible changes in their 
routine. Moreover, through the television, they can offer personal services to facilitate 
tasks such as booking appointment at the physician or transport to a day center. 
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This article is divided into the following sections: Section 2 describes a state of the 
art; Section 3 presents the model and the proposed architecture; Section 4 presents the 
results and conclusions, respectively. 
2 Background 
Today's automation systems are geared mostly to home security, so are oriented 
mostly to access through doors and windows, as well as the use of cameras and 
microphones, which can sometimes seem intrusive for tenants. However, a proper 
arrangement of the sensors in the home can provide much more information. With the 
present sensors including low cost can be extracted activity patterns [1] that allow 
additional routines in order to increase safety and energy savings. Not only restricted 
to housing this possibility, but also the information is accessible remotely [2 3, 17] 
enabling act if abnormalities in routine. It is especially useful for a routine of an 
elderly person in your home [4] without a 24/7 assistant. Including fall sensors can 
even detect emergencies immediately [5, 29, 30, 31, 32, 33] without intrusive sensors 
such as cameras. 
However, these systems either behave reactively or just extract information to 
define the behavior. The interaction with a human being usually takes place via 
computer or Smartphone, which usually requires some knowledge of handling such 
devices. Smart TV systems menus provide access to services that require sailings not 
always intuitive menus. This makes people not related to new technologies, such as 
the sector of the elderly, and not able to enjoy access to online services. Projects like 
[7] propose the use of television as a tool to integrate people with reduced abilities, 
being the sole mechanism for the provision of services and obtaining information, 
without access to the monitoring of the person. On the other hand, the European 
project Monami proposes a comprehensive framework to provide services to elderly 
and disabled people, focusing on providing services to foster a more independent life 
style. However, it provides no information to Physicians or alarm systems. 
3 Proposed Reasoning System 
The system proposed in this paper combines the collection of data from distributed 
sensors in a home for a routine of a person and to detect any abnormalities caused by 
a problem. The system would permanently be connected to a medical center, which 
would receive an alert with the conditions given. Thus, a person would not require 
admission to a residence or the need for a 24/7 wizard. The doctor may communicate 
directly with the person to carry a medical control of it in real time. Furthermore, we 
propose the use of television as a method of two-way interaction, so that the person 
could receive information through it, as well as reminders on taking pills, and also 
may request certain services, such as an appointment with Physician, transport to the 
reserve day or a food menu. Communication with television posed by the remote 
control of television, taking advantage that it is a physical interface friendly and 
known for virtually all of the current population to full. 
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Agents and multi-agent systems have been successfully implemented in areas such 
as e-commerce, medicine, oceanography, robotics, etc. [15. 16, 18, 19, 20, 21, 22, 23, 
24, 25, 26, 27, 28]. To perform the operation of the entire system, use of multi-agent 
architecture is PANGEA [10, 34], on which different organizations have been 
included in order to delegate responsibilities and facilitate the distribution and 
decentralization. This allows us to divide the system into a smaller, easier to maintain 
and to update sections. Fig. 1 shows the organization created, only the roles 
associated to the system not including PANGEA own account. As one can see it is the 
control that handles sensors monitor the sensor value changes and react to these 
organization. The agent communication is responsible for managing notifications, 
communication and user interaction with the system.  
 
Fig. 1. Agent diagram 
3.1 Sensor Control 
On the one hand, the sensors are read by agents dedicated to them, making the 
readings periodically and storing the information. Each of these agents would monitor 
a sensor such that it can detect a failure in the reading or a change in value in the 
same. If this anomaly or change detected, you will notify the agent that plays the role 
of management rules, which apply an order based on the rules. These rules are 
grouped into a "library" that defines a typical daily activity plan. An example would 
be “If the bed sensor is active for more than eight hours, an alert is generated.” To 
configure the Drools rules engine is used [8], which is a system for managing 
business rules (known in English as BRMS Business Rule Management System) with 
a rules engine based on forward chaining inference, using an object-oriented 
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implementation of the Rete algorithm [9]. Thus, the semantics is exposed using the 
domain specific language (DSL). The re-icing are expressed by the Drools rule 
language, called DRL that allows you to embed Java code or MVEL for the 
implementation of the rules. It also supports the ability to write in EXCEL files. An 
example of a simple rule, with integrated Java code could be next: 
 
rule "Presence" 
    salience 100 // Importance of the rule on other 
    when 
        s : Presence() 
    then 




Having a number of sensors in the various rooms of the house allows to control the 
routine of the older person and their usual tasks in a non-intrusive way. The data 
obtained by the system and can be processed to extract a set routine that allows key 
points on which a problem has more or less weight of importance if it occurs. 
However, the communication application can operate even without any sensor, thus 
providing a low-cost accessible to any person wishing to use. 
The sensor array is not restricted to a particular type, they may be present, 
pressure, temperature, humidity, etc... The main advantages of these sensors allow 
obtaining reliable data with minimum power consumption and low cost. This allows 
the installation of sensors in wireless modules, avoiding the need for a cable 
installation throughout the home. To this end, are connected with the ZigBee radio 
modules [11], whose technology allows high battery life without recharging it in 
months. 
PIR sensors (Fig. 2) allow greater battery saving since only consumed when 
detected emitted radiation by the human body, which activates the sensor circuit, 
consuming power only in that moment. 
 
Fig. 2. Presence sensor PIR 
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Moreover, pressure sensors allow to obtain a reading of places where the person 
usually is, as for example in the bed, so that an activation of the sensor for more than 
X times could be a problem. A more detailed description about the sensor features can 
be seen in this previous work 12. 
3.2 User Control Events 
Moreover, the control agent role is in the computer connected to the TV and is in 
charge of collecting the throwing events the user through the remote control, in 
addition to displaying menus and alerts issued by the agents and notification rules 
(which manages periodic alerts or reminders). The Notification Agent is responsible 
for managing the user-programmed or assistant alerts, such as taking pills, when the 
doctor's appointment, etc. 
The local exchange is a low cost computer and very low power consumption, so it 
just means a significant investment and saving the high costs of ongoing care of an 
elderly person. This unit only requires a power internet access and an HDMI 
connection to the TV (Fig. 3). 
 
Fig. 3. Raspberry PI model B 
The HDMI connection allows two-way communication device to the TV, making it 
unnecessary to use an additional command to access the available services. Also, the 
system is able to control the channel tuning, allowing the display off warnings even 
when the person is watching TV. These notifications would be monitor and reminded, 
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making the automatic agenda. If you do not have a TV with HDMI connection, the 
system carries an infrared receiver that allows the mapping of the TV’s remote, which 
recognizes recorded codes and would be associated with key management options. 
This protocol uses CEC (Consumer Electronics Control) which is supported by a 
variety of manufacturers. It allows the user to control and monitor up to ten CEC 
devices connected via HDMI using a single remote. The CEC protocol uses a single 
bidirectional wire serial bus for communication. As an example of important 
commands we have: to activate a device which is in standby status, playback control, 
tuning menus and other devices. Since the target audience to whom the purpose of 
this article is geared is mainly old people, it is intended the control system to be as 
simple and intuitive as possible. Thus, it is proposed to use only the colored buttons of 
the remotes, which allow the creation of graphical interfaces that can be associated 
immediately with the option to select. The entire system is designed with the aim that 
no more buttons are needed and they should be as simple as possible and also they 
should get rid off of unnecessary navigation between levels in menus. 
If the TV does not have HDMI connection, the system carries an infrared receiver 
that will map the remote control codes, so it can also be used without the need to 
incorporate additional control.  
 
Fig. 4. Main screen 
The communication interface consists only of the four colored buttons (red, green, 
yellow and blue) that provide specific functionality for each screen. The red button is 
associated in all cases with the "back" so that it becomes associated immediately. On the 
home screen, as it can be seen in Fig. 4, the main menu provides access to the offered 
services as well as viewing alerts or add-ons, which are rated with lower priority. Among 
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the available services, one of the most important can automatically make an appointment 
with the doctor. The user simply selects the option, the system takes care of the hospital 
contact and booking appointment, getting the user both a visual confirmation by the 
monitor and a call phone. Similarly, according to the appointment date approaches, the 
user receives reminder alerts on your television character. This feature is especially 
geared to seniors who are in early stages of Alzheimer's disease. 
Regardless of reminder alerts, you can schedule automatic alerts or even perform them 
manually, with the goal of achieving an active monitoring. Thus, you can control whether 
you have taken medication rightful, and get the answer that the user transmits through the 
remote control. This system is also used for the detection of alarms in the house itself, if 
the person has a sensor on the door to notify you when you leave it open, or fall sensor, 
which would first alert asking the user if you are alright. All management of alarms based 
on the value of the sensors is performed as indicated in Section 3.2. Failure to receive a 
response within a specified time, the system considers that the person is not able to reach 
the control, so it would launch a medical alert service. 
4 Results and Conclusions 
The obtained results with the system have shown that integration with older people 
has been completely successful. The use of colors when associating with the actions 
of the menus has allowed a very steep learning curve, and the combination of red 
button with the option to back the more easily accepted. On the other hand, access of 
older people to the possibility of requesting services instantly without the need of 
relying on a phone has enabled them to increase their sense of individualism and 
independence. The system of reminders for taking medication or transportation 
schedules doctor's appointment and avoid the need to constantly check the schedules, 
managing largely dispel the feeling of anxiety. 
 
Fig. 5. Alert 
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Moreover, the use of low-cost devices allows installation in homes at an affordable 
price, being more relevant the cost of internet connection as the system itself. This 
allows the installation of a monitoring system for the elderly without the high cost of 
entry into a residence or a 24/7 assistant. 
The rules engine allows to modify the behavior of agents at runtime without 
requiring the platform stopping for behavior modification. In future work, agents for 
the automatic learning will be added, allowing the detection of anomalous situations 
by implementing the function regarding the sensor values. Formerly already been 
done some research in this area [13]. 
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